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(54) RECORDING DEVICE 
(57) Abstract: 

PURPOSE: To always maintain excellent quality of 
record by keeping an accumulated error of paper 
feed quantity caused by difference between a 
paper feed quantity unit in a recording device 
and an instructed paper feed quantity unit given 
to the device within a fixed range by a simple 
procedure. 

CONSTITUTION: An instructed paper feed quantity 
from a host device is converted into a minimum 
paper feed unit (WLFm) of a recording device and 
an error generated from it (remaining quantity 
WLFr (-1)) is calculated (step S3). Next, the 
remaining quantity WLFr (-1) generated at the 
time of next paper feed is added to a remaining 
quantity WLFr (1) (step S4). A paper feed 
correction quantity WLFhosei obtained by 
converting the result into the minimum paper 
feed unit and the remaining quantity WLFr (-1) 
to be used next time are obtained (step S5). Finally, a paper feed quantity 
WLF=WLFm+ WLFhosei is obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The paper feed means which carries out paper feed of the recorded media to said recording 
head in the recording device which records on recorded media using a recording head, While 
converting the sum of the amount of directions paper feeds and cumulative error which are directed to 
the recording device concerned per paper feed of the recording device concerned The recording device 
characterized by having an operation means to compute the error at the time of these conversion as a 
cumulative error, a storage means to memorize the cumulative error which this operation means 
computed, and a vertical-format-unit means to make paper feed carry out to said paper feed means in 
the amount of paper feeds of said paper feed unit which said operation means converted. 
[Claim 2] Said recording head is a recording device according to claim 1 characterized by being what 
ink is made to produce air bubbles using heat energy, and carries out the regurgitation of the ink with 
generation of these air bubbles. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a recording device with the configuration which 

amends the amount of paper feeds in detail about a recording device. 

[0002] 

[Description of the Prior Art] As for the paper feed in a recording device, it is common to be carried 
out on the basis of the amount of unit paper feeds which the equipment has. That is, this amount of 
unit paper feeds will become settled by use of the gear which transmits the stepping motor used as a 
driving source, and this driving force, a paper feed roller, etc., and the amount of that integral multiple 
will be sent in actual paper feed. 

[0003] On the other hand, also about directions of the amount of paper feeds in the above recording 
devices, it is directed as an integral multiple of a predetermined paper feed unit, and differs from the 
amount of unit paper feeds which this predetermined paper feed unit and the above-mentioned 
equipment have in many cases. This is because a recording device is connected and the specifications 
of host equipment, i.e., various information processors, using this as an information output unit etc. 
differ. 

[0004] As mentioned above, when the unit quantity of directions paper feed differs from the actual 
amount of unit paper feeds of a recording device, an error will arise for every paper feed and the grace 
of the alphabetic character recorded as this is accumulated, and an image will be spoiled. 
[0005] The configuration which makes this cumulative error fixed minute within the limits is 
indicated by JP,4-81518,B and JP,5-1740,B. Each configuration indicated by these official reports 
governs a cumulative error in the range of ** 1/2 of the amount of unit paper feeds in a recording 
device. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the configuration for the cumulative error 
control indicated by each above-mentioned official report makes it into the range of ** 1/2 as 
mentioned above, the processing for evaluation of the error produced for every paper feed, i.e., 
magnitude with error, is [judgment processing of size or fossete or data processing of rounding off] 
needed from the above 1/2, and there is [ a problem that an operation becomes comparatively 
complicated ]. 

[0007] The place which this invention is performed based on such a viewpoint, and is made into the 
purpose governs a cumulative error within fixed limits by simpler processing, and is to offer the 
recording device which can record always good grace by proper paper feed. 
[0008] 

[Means for Solving the Problem] Therefore, this invention is set to the recording device which records 
on recorded media using a recording head. While converting the sum of the paper feed means which 
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carries out paper feed of the recorded media to said recording head, and the amount of directions 
paper feeds and cumulative error which are directed to the recording device concerned per paper feed 
of the recording device concerned It is characterized by having an operation means to compute the 
error at the time of these conversion as a cumulative error, a storage means to memorize the 
cumulative error which this operation means computed, and a vertical-format-unit means to make 
paper feed carry out to said paper feed means in the amount of paper feeds of said paper feed unit 
which said operation means converted. 
[0009] 

[Function] According to the above configuration, the cumulative error produced for every activation 
of paper feed can perform the amount calculation of paper feeds by simple processing while always 
being governed within fixed limits. 
[0010] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a 
drawing. 

[001 1] Drawing 1 is the outline perspective view showing the ink jet recording device concerning one 
example of this invention. 

[0012] This equipment is the printer of the full color serial type equipped with the exchangeable 
recording head corresponding to the ink of black (Bk) (cyanogen C) (Magenta M) (yellow Y) 4 color. 
The heads used for this printer are resolution 400dpi and 4kHz of drive frequencies, and have 128 
deliveries. 

[0013] In d rawin g 1 , C is four record head cartlidges corresponding to each ink of Y, M, C, and Bk, 
and the recording head and the ink tank which stored the ink which supplies ink to this are formed in 
one. It is equipped with each record head cartlidge C free [ attachment and detachment ] by the 
non-illustrated configuration to carriage 2. Carriage 2 is connected to some driving belts 52 which are 
engaged possible [ sliding ] in accordance with the guide shaft 1 1 , and move by the non-illustrated 
horizontal-scanning motor. Thereby, the record head cartlidge C becomes movable [ for the scan in 
alignment with the guide shaft 11]. 

[0014] 15, 16, and 17 and 18 are conveyance rollers which extend almost in parallel with the guide 
shaft 11 i n the ****** side of the record section by the scan of the record head cartlidge C, and a near 
side. The conveyance rollers 15 and 16, and 17 and 18 are driven by the non-illustrated 
vertical-scanning motor, and they convey a record medium P. This record medium P conveyed 
counters the field in which the delivery side of the record head cartlidge C was arranged, and 
constitutes a recording surface. 

[0015] Control of the amount of paper feeds is performed by the configuration by which conveyance 
(henceforth paper feed) of this record medium P is later mentioned in drawing 3 and drawing 4 . 
[0016] The field where the cartridge C which adjoins the record section by the record head cartlidge C 
is movable is attended, and a recovery system unit is prepared. In a recovery system unit, 300 is the 
cap unit prepared respectively corresponding to two or more cartridges C which have a recording 
head, and it can be gone up and down in the vertical direction while being able to slide to the 
longitudinal direction in drawing with migration of carriage 2. And when carriage 2 is in a home 
position, it joins to the recording head section and capping of this is carried out. Moreover, in a 
recovery system unit, it is the blade cleaner which becomes with an absorber in order that 401 and 402 
may clean the 1st and 2nd blades as a wiping member and 403 may clean the 1st blade 401, 
respectively. 

[0017] Furthermore, 500 is a pump unit for absorbing ink etc. from the delivery of a recording head, 
and its near through the cap unit 300. 

[0018] Drawing 2 is the block diagram showing the example of a configuration of the control system 
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in the above-mentioned ink jet recording apparatus. 

[0019] It is the controller by which 100 makes the main control section here, and has RAM 105 which 
prepared ROM 103 which stored the program corresponding to CPU101 of a microcomputer gestalt, 
and its procedure for example which performs the sequence concerning the paper feed later mentioned 
in drawing 4 etc., a table and the electrical-potential-difference value of a heat pulse, and the fixed 
data of pulse width and others and the field which develops image data, the field of a working-level 
month, etc. 1 10 is host equipment (you may be the reader section of image read) which makes the 
source of supply of image data, and image data, other commands, a status signal, etc. are transmitted 
and received with a controller through an interface (I/F) 112. 

[0020] 120 is a switch group which receives the command input by the large recovery switch 126 
grade for directing the copy switch 124 for ordering it an electric power switch 122 and record (copy) 
initiation, and starting of large recovery, and the operator. 130 is a sensor group for detecting the 
sensor 132 for detecting locations of carriage 2, such as a home position and a start position, and the 
sensor 134 grade used including the leaf switch 130 for pump location detection, and a device status. 
[0021] 140 is a head driver for driving the electric thermal-conversion object of a recording head 
according to record data etc. Moreover, it is used also for a part of head driver driving the temperature 
heaters 30A and 30B. Furthermore, a temperature detection value is inputted into a controller 100 
from temperature sensors 20 A and 20B. A horizontal-scanning motor for 150 to move carriage 2 to a 
main scanning direction (longitudinal direction of drawin g 1 ) and 152 are the driver. 160 is a 
vertical-scanning motor, and it is used in order to convey a record medium (vertical scanning). 
[0022] Drawing 3 is the block diagram showing functionally the configuration of the amount control 
of paper feeds concerning one example of this invention, and this configuration is specifically 
constituted as the controller 100 shown in d rawing 2 , and its software. 
[0023] In drawin g 3 , the amount of paper feeds of directions paper feeds outputted from host 
equipment, i.e., the amount, is converted into the unit of the amount of unit paper feeds which the 
printer shown in drawing 1 with the amount unit conversion means 1101 of paper feeds has. Next, 
based on the amount of paper feed remainders explained to a detail by this amount of conversions and 
drawing 4 , the actual amount of paper feeds is computed by the amount calculation means of paper 
feeds, and it is sent to a vertical-format-unit means. A vertical-format-unit means performs an actual 
vertical format unit through control of a drive of the vertical-scanning motor 160 (refer to drawing 2 ) 
etc. based on this amount of paper feeds. 

[0024] Dr aw i ng 4 is a flow chart which shows the procedure of a configuration of being shown in 
drawing 3 . 

[0025] At step SI, if the existence of the data reception from host equipment is judged and data 
reception is judged, it will shift to step S2. Moreover, when it is not data reception, it ends. At step S2, 
the receiving command from host equipment distinguishes whether it is a paper feed command. If it is 
a paper feed command, it will shift to step S3, and when it is not a paper feed command, processing of 
the amount amendment of paper feeds is ended similarly. 

[0026] At step S3, the amount of directions paper feeds from host equipment is converted per the 
minimum paper feed of a recording device. This conversion ** the amount of directions paper feeds 
per [ above-mentioned ] the minimum paper feed, and makes that quotient a reduced property. 
Namely, it is referred to as WLFr (1) by making into the amount of paper feed remainders the 
remainder which sets to WLFm as an amount of paper feeds into which the quotient used as integer 
part was changed per the minimum paper feed of a recording device, and serves as a fraction. 
[0027] In step S4, an amount WLFr (-1) is added and it is referred to as WLFr just because it was 
finally obtained by the amount WLFr of paper feed remainders (1) calculated above, and the last paper 
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feed. Furthermore, at step S5, this aggregate value WLFr is **(ed) per [ LFpitch ] the minimum paper 
feed of a recording device, and it considers as the amount WLFr of paper feed remainders (-1) which 
uses the fraction which are the amount WLFhosei of paper feed amendments, and a remainder about 
the integer part used as a quotient at the time of next paper feed. 

[0028] At step S6, the above-mentioned amount WLFm of paper feeds and the amount WLFhosei of 
paper feed amendments which were changed per the minimum paper feed in a recording device are 
added, and it considers as this final amount WLF of paper feeds. And this computed vertical format 
unit for the amount WLF of paper feeds is performed at step S7. 

[0029] According to the above-mentioned example, while being able to govern an accumulation paper 
feed error between the minimum paper feed units from 0 of a recording device, the processing which 
the amount calculation of paper feeds takes will not need processing of size decision etc., but it will 
end with simple processing of a division etc., so that clearly [ the above explanation ]. Moreover, the 
amount of paper feeds always becomes less than the amount of directions paper feeds. 
[0030] (in addition to this) In addition, especially this invention is equipped with means (for example, 
an electric thermal-conversion object, a laser beam, etc.) to generate heat energy as energy used also 
in an ink jet recording method in order to make the ink regurgitation perform, and brings about the 
effectiveness which was excellent in the recording head of the method which makes the change of 
state of ink occur with said heat energy, and the recording device. It is because the densification of 
record and highly minute-ization can be attained according to this method. 

[0031] About the typical configuration and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 
specification, for example is desirable. Although this method is applicable to both the so-called mold 
on demand and a continuous system On the electric thermal-conversion object which is especially 
arranged corresponding to the sheet and liquid route where the liquid (ink) is held in the case of the 
mold on demand By impressing at least one driving signal which gives the rapid temperature rise 
which supports recording information and exceeds nucleate boiling Since make an electric 
thermal-conversion object generate heat energy, the heat operating surface of a recording head is made 
to produce film boiling and the air bubbles in the liquid (ink) corresponding to this driving signal can 
be formed by one to one as a result, it is effective. A liquid (ink) is made to breathe out through 
opening for regurgitation by growth of these air bubbles, and contraction, and at least one drop is 
formed. If this driving signal is made into the shape of a pulse form, since growth contraction of air 
bubbles will be performed appropriately instancy, the regurgitation of a liquid (ink) excellent in 
especially responsibility can be attained, and it is more desirable. As a driving signal of the shape of 
this pulse form, what is indicated by the U.S. Pat. No. 4463359 specification and the 4345262 
specification is suitable. In addition, if the conditions indicated by the U.S. Pat. No. 4313124 
specification of invention about the rate of a temperature rise of the above-mentioned heat operating 
surface are adopted, further excellent record can be performed. 

[0032] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 
specification and U.S. Pat. No. 4459600 specification which indicate the configuration arranged to the 
field to which the heat operation section other than the combination configuration (a straight-line-like 
liquid flow channel or right-angle liquid flow channel) of a delivery which is indicated by each 
above-mentioned specification, a liquid route, and an electric thermal-conversion object is crooked is 
also included in this invention. In addition, the effectiveness of this invention is effective also as a 
configuration based on JP,59- 138461, A which indicates the configuration whose puncturing which 
absorbs the pressure wave of JP,59-123670,A which indicates the configuration which uses a common 
slit as the discharge part of an electric thermal-conversion object to two or more electric 
thermal-conversion objects, or heat energy is made to correspond to a discharge part. Namely, no 
matter the gestalt of a recording head may be what thing, it is because it can record now efficiently 
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certainly according to this invention. 

[0033] Furthermore, this invention is effectively applicable also to the recording head of the full line 
type which has the die length corresponding to the maximum width of the record medium which can 
record a recording device. As such a recording head, any of the configuration which fills the die 
length with the combination of two or more recording heads, and the configuration as one recording 
head formed in one are sufficient. 

[0034] In addition, this invention is effective also when the thing of a serial type like an upper 
example also uses the recording head fixed to the body of equipment, the recording head 
exchangeable chip type to which the electric connection with the body of equipment and supply of the 
ink from the body of equipment are attained by the body of equipment being equipped, or the 
recording head of the cartridge type with which the ink tank was formed in the recording head itself in 
one. 

[0035] Moreover, as a configuration of the recording device of this invention, since the effectiveness 
of this invention can be stabilized further, it is desirable to add the regurgitation recovery means of a 
recording head, a preliminary auxiliary means, etc. If these are mentioned concretely, a preheating 
means to heat using the capping means, the cleaning means, the pressurization or the suction means, 
the electric thermal-conversion object, the heating elements different from this, or such combination 
over a recording head, and a reserve regurgitation means to perform the regurgitation different from 
record can be mentioned. 

[0036] Moreover, although only one piece was prepared also about the class thru/or the number of a 
recording head carried, for example corresponding to monochromatic ink, corresponding to two or 
more ink which differs in an others and record color or concentration, more than one may be prepared 
the number of pieces. That is, although not only the recording mode of only mainstream colors, such 
as black, but a recording head may be constituted in one as a recording mode of a recording device or 
the paddle gap by two or more combination is sufficient, for example, this invention is very effective 
also in equipment equipped with at least one of each of the full color recording mode by the double 
color color of a different color, or color mixture. 

[0037] Furthermore, in addition, in this invention example explained above, although ink is explained 
as a liquid It is ink solidified less than [ a room temperature or it ], and what is softened or liquefied at 
a room temperature may be used. Or by the ink jet method, since what carries out temperature control 
is common as a temperature control is performed for ink itself within the limits of 30 degrees C or 
more 70 degrees C or less and it is in the stabilization regurgitation range about the viscosity of ink, 
ink may use what makes the shape of liquid at the time of use record signal grant. In addition, in order 
to prevent the temperature up by heat energy positively because you make it use it as energy of the 
change of state from a solid condition to the liquid condition of ink, or in order to prevent evaporation 
of ink, the ink which solidifies in the state of neglect and is liquefied with heating may be used. 
Anyway, ink liquefies by grant according to the record signal of heat energy, and this invention can be 
applied also when using the ink of the property which will not be liquefied without grant of heat 
energy, such as that by which liquefied ink is breathed out, and a thing which it already begins to 
solidify when reaching a record medium. The ink in such a case is good for a porosity sheet crevice or 
a through tube which is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt 
which counters to an electric thermal-conversion object in the condition of having been held as a 
solid. In this invention, the most effective thing performs the film-boiling method mentioned above to 
each ink mentioned above. 

[0038] Furthermore, in addition, as a gestalt of this invention ink jet recording device, although used 
as an image printing terminal of information management systems, such as a computer, the gestalt of 
the reproducing unit combined with others, a reader, etc. and the facsimile apparatus which has a 
transceiver function further may be taken. 
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[0039] 

[Effect of the Invention] According to this invention, the cumulative error produced for every 
activation of paper feed can perform the amount calculation of paper feeds by simple processing while 
always being governed within fixed limits, so that clearly from the above explanation. 
[0040] Consequently, a big cumulative error is not produced in simple paper feed processing, but it 
becomes possible to record good grace. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to a recording device with the configuration which 
amends the amount of paper feeds in detail about a recording device. 
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3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] As for the paper feed in a recording device, it is common to be carried 
out on the basis of the amount of unit paper feeds which the equipment has. That is, this amount of 
unit paper feeds will become settled by use of the gear which transmits the stepping motor used as a 
driving source, and this driving force, a paper feed roller, etc., and the amount of that integral multiple 
will be sent in actual paper feed. 

[0003] On the other hand, also about directions of the amount of paper feeds in the above recording 
devices, it is directed as an integral multiple of a predetermined paper feed unit, and differs from the 
amount of unit paper feeds which this predetermined paper feed unit and the above-mentioned 
equipment have in many cases. This is because a recording device is connected and the specifications 
of host equipment, i.e., various information processors, using this as an information output unit etc. 
differ. 

[0004] As mentioned above, when the unit quantity of directions paper feed differs from the actual 
amount of unit paper feeds of a recording device, an error will arise for every paper feed and the grace 
of the alphabetic character recorded as this is accumulated, and an image will be spoiled. 
[0005] The configuration which makes this cumulative error fixed minute within the limits is 
indicated by JP,4-81518,B and JP,5-1740,B. Each configuration indicated by these official reports 
governs a cumulative error in the range of ** 1/2 of the amount of unit paper feeds in a recording 
device. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the cumulative error produced for every 
activation of paper feed can perform the amount calculation of paper feeds by simple processing while 
always being governed within fixed limits, so that clearly from the above explanation. 
[0040] Consequently, a big cumulative error is not produced in simple paper feed processing, but it 
becomes possible to record good grace. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, since the configuration for the cumulative error 
control indicated by each above-mentioned official report makes it into the range of ** 1/2 as 
mentioned above, the processing for evaluation of the error produced for every paper feed, i.e., 
magnitude with error, is [judgment processing of size or fossete or data processing of rounding off] 
needed from the above 1/2, and there is [ a problem that an operation becomes comparatively 
complicated ]. 

[0007] The place which this invention is performed based on such a viewpoint, and is made into the 
purpose governs a cumulative error within fixed limits by simpler processing, and is to offer the 
recording device which can record always good grace by proper paper feed. 
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MEANS 



[Means for Solving the Problem] Therefore, this invention is characterized by equipping with the 
following the recording device which records on recorded media using a recording head. The paper 
feed means which carries out paper feed of the recorded media to said recording head An operation 
means to compute the error at the time of these conversion as a cumulative error while converting the 
sum of the amount of directions paper feeds and cumulative error which are directed to the recording 
device concerned per paper feed of the recording device concerned A storage means to memorize the 
cumulative error which this operation means computed, and a vertical-format-unit means to make 
paper feed carry out to said paper feed means in the amount of paper feeds of said paper feed unit 
which said operation means converted 
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OPERATION 



[Function] According to the above configuration, the cumulative error produced for every activation 
of paper feed can perform the amount calculation of paper feeds by simple processing while always 
being governed within fixed limits. 
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EXAMPLE 



[Example] Hereafter, the example of this invention is explained to a detail with reference to a 
drawing. 

[001 1] Drawing 1 is the outline perspective view showing the ink jet recording device concerning one 
example of this invention. 

[0012] This equipment is the printer of the full color serial type equipped with the exchangeable 
recording head corresponding to the ink of black (Bk) (cyanogen C) (Magenta M) (yellow Y) 4 color. 
The heads used for this printer are resolution 400dpi and 4kHz of drive frequencies, and have 128 
deliveries. 

[0013] In drawing 1 , C is four record head cartlidges corresponding to each ink of Y, M, C, and Bk, 
and the recording head and the ink tank which stored the ink which supplies ink to this are formed in 
one. It is equipped with each record head cartlidge C free [ attachment and detachment ] by the 
non-illustrated configuration to carriage 2. Carriage 2 is connected to some driving belts 52 which are 
engaged possible [ sliding ] in accordance with the guide shaft 11, and move by the non-illustrated 
horizontal-scanning motor. Thereby, the record head cartlidge C becomes movable [ for the scan in 
alignment with the guide shaft 11]. 

[0014] 15, 16, and 17 and 18 are conveyance rollers which extend almost in parallel with the guide 
shaft 11 in the ****** side of the record section by the scan of the record head cartlidge C, and a near 
side. The conveyance rollers 15 and 16, and 17 and 18 are driven by the non-illustrated 
vertical-scanning motor, and they convey a record medium P. This record medium P conveyed 
counters the field in which the delivery side of the record head cartlidge C was arranged, and 
constitutes a recording surface. 

[0015] Control of the amount of paper feeds is performed by the configuration by which conveyance 
(henceforth paper feed) of this record medium P is later mentioned in drawing 3 and drawing 4 . 
[0016] The field where the cartridge C which adjoins the record section by the record head cartlidge C 
is movable is attended, and a recovery system unit is prepared. In a recovery system unit, 300 is the 
cap unit prepared respectively corresponding to two or more cartridges C which have a recording 
head, and it can be gone up and down in the vertical direction while being able to slide to the 
longitudinal direction in drawing with migration of carriage 2. And when carriage 2 is in a home 
position, it joins to the recording head section and capping of this is carried out. Moreover, in a 
recovery system unit, it is the blade cleaner which becomes with an absorber in order that 401 and 402 
may clean the 1st and 2nd blades as a wiping member and 403 may clean the 1st blade 401, 
respectively. 

[0017] Furthermore, 500 is a pump unit for absorbing ink etc. from the delivery of a recording head, 
and its near through the cap unit 300. 

[0018] Drawing 2 is the block diagram showing the example of a configuration of the control system 
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in the above-mentioned ink jet recording apparatus. 

[0019] It is the controller by which 100 makes the main control section here, and has RAM 105 which 
prepared ROM 103 which stored the program corresponding to CPU 101 of a microcomputer gestalt, 
and its procedure for example which performs the sequence concerning the paper feed later mentioned 
in drawin g 4 etc., a table and the electrical-potential-difference value of a heat pulse, and the fixed 
data of pulse width and others and the field which develops image data, the field of a working-level 
month, etc. 1 10 is host equipment (you may be the reader section of image read) which makes the 
source of supply of image data, and image data, other commands, a status signal, etc. are transmitted 
and received with a controller through an interface (I/F) 1 12. 

[0020] 120 is a switch group which receives the command input by the large recovery switch 126 
grade for directing the copy switch 124 for ordering it an electric power switch 122 and record (copy) 
initiation, and starting of large recovery, and the operator. 130 is a sensor group for detecting the 
sensor 132 for detecting locations of carriage 2, such as a home position and a start position, and the 
sensor 134 grade used including the leaf switch 130 for pump location detection, and a device status. 
[0021] 140 is a head driver for driving the electric thermal-conversion object of a recording head 
according to record data etc. Moreover, it is used also for a part of head driver driving the temperature 
heaters 30A and 30B. Furthermore, a temperature detection value is inputted into a controller 100 
from temperature sensors 20A and 20B. A horizontal-scanning motor for 150 to move carriage 2 to a 
main scanning direction (longitudinal direction of drawing 1 ) and 152 are the driver. 160 is a 
vertical-scanning motor, and it is used in order to convey a record medium (vertical scanning). 
[0022] Drawin g 3 is the block diagram showing functionally the configuration of the amount control 
of paper feeds concerning one example of this invention, and this configuration is specifically 
constituted as the controller 100 shown in drawing 2 , and its software. 
[0023] In drawing 3 , the amount of paper feeds of directions paper feeds outputted from host 
equipment, i.e., the amount, is converted into the unit of the amount of unit paper feeds which the 
printer shown in drawing 1 with the amount unit conversion means 1101 of paper feeds has. Next, 
based on the amount of paper feed remainders explained to a detail by this amount of conversions and 
drawin g 4 , the actual amount of paper feeds is computed by the amount calculation means of paper 
feeds, and it is sent to a vertical-format-unit means. A vertical-format-unit means performs an actual 
vertical format unit through control of a drive of the vertical-scanning motor 160 (refer to drawing 2 ) 
etc. based on this amount of paper feeds. 

[0024] Draw ing 4 is a flow chart which shows the procedure of a configuration of being shown in 
drawing 3 . 

[0025] At step SI, if the existence of the data reception from host equipment is judged and data 
reception is judged, it will shift to step S2. Moreover, when it is not data reception, it ends. At step S2, 
the receiving command from host equipment distinguishes whether it is a paper feed command. If it is 
a paper feed command, it will shift to step S3, and when it is not a paper feed command, processing of 
the amount amendment of paper feeds is ended similarly. 

[0026] At step S3, the amount of directions paper feeds from host equipment is converted per the 
minimum paper feed of a recording device. This conversion ** the amount of directions paper feeds 
per [ above-mentioned ] the minimum paper feed, and makes that quotient a reduced property. 
Namely, it is referred to as WLFr (1) by making into the amount of paper feed remainders the 
remainder which sets to WLFm as an amount of paper feeds into which the quotient used as integer 
part was changed per the minimum paper feed of a recording device, and serves as a fraction. 
[0027] In step S4, an amount WLFr (-1) is added and it is referred to as WLFr just because it was 
finally obtained by the amount WLFr of paper feed remainders (1) calculated above, and the last paper 



2 of 5 



9/13/04 10:54 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



feed. Furthermore, at step S5, this aggregate value WLFr is **(ed) per [ LFpitch ] the minimum paper 
feed of a recording device, and it considers as the amount WLFr of paper feed remainders (-1) which 
uses the fraction which are the amount WLFhosei of paper feed amendments, and a remainder about 
the integer part used as a quotient at the time of next paper feed. 

[0028] At step S6, the above-mentioned amount WLFm of paper feeds and the amount WLFhosei of 
paper feed amendments which were changed per the minimum paper feed in a recording device are 
added, and it considers as this final amount WLF of paper feeds. And this computed vertical format 
unit for the amount WLF of paper feeds is performed at step S7. 

[0029] According to the above-mentioned example, while being able to govern an accumulation paper 
feed error between the minimum paper feed units from 0 of a recording device, the processing which 
the amount calculation of paper feeds takes will not need processing of size decision etc., but it will 
end with simple processing of a division etc., so that clearly [ the above explanation ]. Moreover, the 
amount of paper feeds always becomes less than the amount of directions paper feeds. 
[0030] (in addition to this) In addition, especially this invention is equipped with means (for example, 
an electric thermal-conversion object, a laser beam, etc.) to generate heat energy as energy used also 
in an ink jet recording method in order to make the ink regurgitation perform, and brings about the 
effectiveness which was excellent in the recording head of the method which makes the change of 
state of ink occur with said heat energy, and the recording device. It is because the densification of 
record and highly minute-ization can be attained according to this method. 

[0031] About the typical configuration and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 
specification, for example is desirable. Although this method is applicable to both the so-called mold 
on demand and a continuous system On the electric thermal-conversion object which is especially 
arranged corresponding to the sheet and liquid route where the liquid (ink) is held in the case of the 
mold on demand By impressing at least one driving signal which gives the rapid temperature rise 
which supports recording information and exceeds nucleate boiling Since make an electric 
thermal-conversion object generate heat energy, the heat operating surface of a recording head is made 
to produce film boiling and the air bubbles in the liquid (ink) corresponding to this driving signal can 
be formed by one to one as a result, it is effective. A liquid (ink) is made to breathe out through 
opening for regurgitation by growth of these air bubbles, and contraction, and at least one drop is 
formed. If this driving signal is made into the shape of a pulse form, since growth contraction of air 
bubbles will be performed appropriately instancy, the regurgitation of a liquid (ink) excellent in 
especially responsibility can be attained, and it is more desirable. As a driving signal of the shape of 
this pulse form, what is indicated by the U.S. Pat. No. 4463359 specification and the 4345262 
specification is suitable. In addition, if the conditions indicated by the U.S. Pat. No. 4313124 
specification of invention about the rate of a temperature rise of the above-mentioned heat operating 
surface are adopted, further excellent record can be performed. 

[0032] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 
specification and U.S. Pat. No. 4459600 specification which indicate the configuration arranged to the 
field to which the heat operation section other than the combination configuration (a straight-line-like 
liquid flow channel or right-angle liquid flow channel) of a delivery which is indicated by each 
above-mentioned specification, a liquid route, and an electric thermal-conversion object is crooked is 
also included in this invention. In addition, the effectiveness of this invention is effective also as a 
configuration based on JP,59-138461,A which indicates the configuration whose puncturing which 
absorbs the pressure wave of JP,59-123670,A which indicates the configuration which uses a common 
slit as the discharge part of an electric thermal-conversion object to two or more electric 
thermal-conversion objects, or heat energy is made to correspond to a discharge part. Namely, no 
matter the gestalt of a recording head may be what thing, it is because it can record now efficiently 
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certainly according to this invention. 

[0033] Furthermore, this invention is effectively applicable also to the recording head of the full line 
type which has the die length corresponding to the maximum width of the record medium which can 
record a recording device. As such a recording head, any of the configuration which fills the die 
length with the combination of two or more recording heads, and the configuration as one recording 
head formed in one are sufficient. 

[0034] In addition, this invention is effective also when the thing of a serial type like an upper 
example also uses the recording head fixed to the body of equipment, the recording head 
exchangeable chip type to which the electric connection with the body of equipment and supply of the 
ink from the body of equipment are attained by the body of equipment being equipped, or the 
recording head of the cartridge type with which the ink tank was formed in the recording head itself in 
one. 

[0035] Moreover, as a configuration of the recording device of this invention, since the effectiveness 
of this invention can be stabilized further, it is desirable to add the regurgitation recovery means of a 
recording head, a preliminary auxiliary means, etc. If these are mentioned concretely, a preheating 
means to heat using the capping means, the cleaning means, the pressurization or the suction means, 
the electric thermal-conversion object, the heating elements different from this, or such combination 
over a recording head, and a reserve regurgitation means to perform the regurgitation different from 
record can be mentioned. 

[0036] Moreover, although only one piece was prepared also about the class thru/or the number of a 
recording head carried, for example corresponding to monochromatic ink, corresponding to two or 
more ink which differs in an others and record color or concentration, more than one may be prepared 
the number of pieces. That is, although not only the recording mode of only mainstream colors, such 
as black, but a recording head may be constituted in one as a recording mode of a recording device or 
the paddle gap by two or more combination is sufficient, for example, this invention is very effective 
also in equipment equipped with at least one of each of the full color recording mode by the double 
color color of a different color, or color mixture. 

[0037] Furthermore, in addition, in this invention example explained above, although ink is explained 
as a liquid It is ink solidified less than [ a room temperature or it ], and what is softened or liquefied at 
a room temperature may be used. Or by the ink jet method, since what carries out temperature control 
is common as a temperature control is performed for ink itself within the limits of 30 degrees C or 
more 70 degrees C or less and it is in the stabilization regurgitation range about the viscosity of ink, 
ink may use what makes the shape of liquid at the time of use record signal grant. In addition, in order 
to prevent the temperature up by heat energy positively because you make it use it as energy of the 
change of state from a solid condition to the liquid condition of ink, or in order to prevent evaporation 
of ink, the ink which solidifies in the state of neglect and is liquefied with heating may be used. 
Anyway, ink liquefies by grant according to the record signal of heat energy, and this invention can be 
applied also when using the ink of the property which will not be liquefied without grant of heat 
energy, such as that by which liquefied ink is breathed out, and a thing which it already begins to 
solidify when reaching a record medium. The ink in such a case is good for a porosity sheet crevice or 
a through tube which is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt 
which counters to an electric thermal-conversion object in the condition of having been held as a 
solid. In this invention, the most effective thing performs the film-boiling method mentioned above to 
each ink mentioned above. 

[0038] Furthermore, in addition, as a gestalt of this invention ink jet recording device, although used 
as an image printing terminal of information management systems, such as a computer, the gestalt of 
the reproducing unit combined with others, a reader, etc. and the facsimile apparatus which has a 
transceiver function further may be taken. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view of the ink jet recording device concerning one example 
of this invention. 

[Drawing 2] It is the block diagram showing the control configuration of the above-mentioned 
equipment. 

[Drawing 3] It is the block diagram showing functionally the configuration of the vertical format unit 
concerning one example of this invention. 

[Drawing 4] It is the flow chart which shows the procedure of the above-mentioned vertical format 
unit. 

[Description of Notations] 
2 Carriage 

15, 16, 17, 18 Conveyance roller 

100 Controller 

101 CPU 
103 ROM 
105 RAM 

154 Motor Driver 

160 Vertical-Scanning Motor 

1101 The Amount Unit Conversion Means of Paper Feeds 

1 102 The Amount Calculation Means of Paper Feeds 

1 103 Vertical-Format-Unit Means 
C Record head cartlidge 
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DRAWINGS 



[ Drawin g 1] 




[Drawing 3] 
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[ 0 0 2 4 ] 04 f4, H3K«tflMl««SI*)ft«r 

[0025] XT77S IX'ii. *XhSB*»60>?- 
.*5M«S*l*flRU T-?gm£fl»rf4&*T7 
7°S2^rf4. T-^^T'^V^^fi^T 

F *«S 9 3vyH jW&Wfr . f£g 0 a -? y F 
Tibixtt'Xf y r S 3 A#tf L . «BM 0 3 v y H -C'^r^ 

[0026] Xf 7TS3t'li, M«j&»6fDtifjF 

issrisf^-awffi/j^is 9 jwataasfifciea 9fi 

9£9;»i:LTWLFr (1) t-ti,. 

[0027] XT77-S4 T'fi, JJET^ftfcfiei 1 )* 
DiWLFr (1) t m\s\COm& 9 T'®^B9Ct#^iX^ 
^DiWLFr ( - 1 ) £flQ3ILWLFrfc't&„ 
C. Xfy7S5 T14 . Z <7)Dmmw LFr ^leii^s 
<0ft*ffijM9*<4LF P i tchttU ffifc=5:S^ 
SPSr^OlifiEfiWL Fhosei, *J£T'£>6'>SSc3S 
^<X(sIc7)ffiiM , )^ffifflt-|»ttjli l 9* , ;MWLFr (- 

1) b-Ti. 

[0028]Af77S 6T14. feiSSIBT'^J^ 

"3 m^ma tm±ism 0 *w l f m t &m offliE 

IWLFhose i £JD®U 4^ EKOftRW^KSi •)* 
WLFfc-fS. -?-t"C. ^T77'S7T\ i<0JWlSil 
tdm 9*WL F^O^iM 0«»&ff ^ . 

[0029] &±<?)mmztyt>m x i ±ie^MM 
jrau tsr 4 «yi***/NPJiiii^)«wi Ssfiffi t » 

*^f!S^ ! 5rj!rat'S^It^4. iTt. ^iMOS 

[0030] (*<m) *%*m. mizjyfi; 
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x 7 himiii£<DfpX'l>. A y^ttffiSrtf^ifcftfc 
MH, IBH^S(=^ V ^X ffitlfc$il£ fc fc <?>t t <Z)T 

[oo3i] ^«oftjifl<pirfli^araicov^Tii, w* 

tf s *MmW.A 7 2 3 1 2 9TOII», |5)H4 740 
U>, fB«K7 FOS^ffl®fcJK$Jlt£4it£#T, tfi 

tus-frT, ti> immmfct&. z<mwm 
n^mvxmtb-th i , nmmmz^few&mmp 
ftbi\&<7)z\ mzmmzmtifzmw u y?) out 

^k LTii, *ffl^m4 4 6 3 3 5 9 |qg 

4 3 4 5 2 6 2#BBB»fciE*3:fVO>£ «fc 3&«><W 

m0)*&tfflf&4 3131 2A^mmmztm^tix 

[0032] IBH^-y FcOfitfifck LTtt, ±»W#ffljffl 

mizfflfnZhx^&xotcnt&n, tm. «$«fi3E»tt 
m&wm (mmsmttiiimMwsm) tmz 
mmtf®&-tmmzmwztix \ * &m&zm*t 
&#hh*iwii4 558333 vmm. ^mmm4 4 

5 9 6 0 01Win*m"t:ni&t>*fkWZ'k*tih h 

<o?a 6. mix. imm^mzmmztt lx . #a 

t£«ISB35 9 - 1 2 3 6 7 O^g^X^/MfiDE 

S!RfWE5 9-1 38461 ^«fc£vvfcflfiSk LT 

JBJB# if w J; -5 & t cof* -> T t . 1 *l<f IBH 

t«Ht3»*J: <ftdZttfX**l£i t>Tt> 
I. 

1 0 0 3 3 3 $ t> fc, iB^S^iE^T-t SifiHiJSftf) 

«*(it«je £*rr s 7^5 -< y * * 7V)ie# 

^7 FfcflLT fc*»WI;ttr»fcjtfl!T'* 4. *OJ: o 
SrffiflKy Fk LTli, mmm^"/ F<9ffl£tffcJ:o 



f k LT^jsovvffvet ju. 

[0034] SPtT. ±.m<V£o%zsVT)l?ATcr)h 

g§#ttfcElS§ftfcfB3IK7F, fcSWiil 

sat*** h<r)>{ y 9 m&mmz% h xm&<o+ 

>y7fATcOsm^v h\ *4HUJE«K-y Fgftfc- 
ftWfc-f >?tfm?!>tvfc#- h V 7 ?<F> 

10 [ 0 0 3 5 3 * . *^O^gac0^ k LT » IB 

hzt\i*w%m%z~m%iiix-%z><7)x\ mi^ 

t OT'S. h . £ n <s> 6 ftffcft , IBSK 7 F (3 
[ 0 0 3 6 3 *fc. FOffiSSrV^L 

20 imiz-o^xh. Mtit&&<?>4 y-nzttfoLx ime> 

<r>4 yftzttR L-ca*flHRRft feilS t OT"$> oft 

[ o o 3 7 3 $ ^tcjp^t, mm^tz-^mmm 
30 (cftv^rti, Ay?*mkt ixwnvx^&tK m& 
^tiWjxmt-thA y?x-h-ox. ia«t l 

y F^Tfi-f yy&fr-k 3 0°CJiLh7 O'CJilTWKH 

mfrmww&wwmfc<?>y.*)v*?tLxm*kL 

tb&z\kTfflmizffi±-rztziib. ifcii-f y^<^R« 
40 &K±-fSfci^ Scg^TH-fkUMftti-pT^t-f 
*-0^*ffl^TfcJ:v\ ^-mtc LX t s^x^df £7) 
i2»fi^fci5tfcft4teJ:-jT-f >^*mL, JS*-f 
y?* J tttt$;h.i. fco^. IEiai*Ci!l]*tS^Ttt 

fc£ix®#>x>mtfh&m4 y?*m-ttiffeb 
*%.wimm&x'hh. Z0)iowb&>'(yini, 

ftmB 54-56847 %'&W> h \ ^tiRfflgk 6 0-7 
1 2 6 0#4S«fciEttSfl4 J: ^ #?L«i^- MH» 
£fct»l?tK$ttXI±IIW*llk LT«»$nfc«JB 
50 t\ LT*fiSrt£ J: 3 «r»!B t LT t 
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[0038] $ tzfctatX , #?g<UH >? i"*x 7 ME& 
[00 39] 

[0040] 1B**MBS9Jrat**fcJMl 



10 



8 



[02 ] iSKBcoWWM^S^-trn-y^HT-ft*. 
[03 J *5W8«-llttfflt:«5aa i 3IH»Wl«iR&» 

15. 16, 17, 18 !Jg&o-7 

100 3>fD-7 

101 CPU 
103 ROM 
105 RAM 

154 t-rJ'F^A 

160 sil^t^e-? 

1101 MBS 9 

1102 8SS9*»£fi#8 

1103 M3S9fiffll#& 
C leH^-yH^-h'Jv^ 



[01] 




[03] 



mil 
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[02] 



,110 



/112 



120 



122- 



124 N ae-yU*^ 



1 "c^tr 



134a 



130 



100 



CPU 



,101 
,103 



ROM 



RAM 



105 



IT 



40 



54 



rC 



20A. 
ZOB, 



30A. 
/30B 

















ll52 















^150 



^160 



[04] 




(%m&w<nm<mm y gas n/ttaa u s : w l f m \ 
\ z<oe©*y«:wLrr <i) ttz. ) 



$4 



WLFr-WLFr (1) +WLFr (-1) 

(WLFr (-D : ttGio^ys) 



WLFr /LFpftch=WLFhosei... WLFr (-1) 

WLFhosei ttaUfflllE* 
/WLFr (-1) : 3CBC0lft^UT«^lffiSti;^ym\ 



^1 



S6 



WLF « WL Frn + WLFhosei 



t&ay$j0 



,S7 
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